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NETWORK THEORY

Itiseasy tolook at the powerful technologiesthat have convergedin
thedigital communications platform and assumethat they are the engines of
change. Thisisparticularly the caseinthepresenceof positivefeedback loops.
Inthissection | arguethat the architecture of the network in which they have
becomeembedded isat |east asimportant. Thetechnologiesthemsalveswould
not be aspowerful nor would the effect ontherest of society beasgrest if the
platform had not evolved asan ultrarobust network. This section describes
some of the key elementsin the understanding of networks that has been
emerging acrossanumber of disciplinesinthe physical and social sciences.
Therearethreeprimary reasonsfor turning tothisliterature.

Firdt, thefact that scienceisfinding abasic set of principlesexplaining
the successof networksranging from cellsand smplelifeformsto the human
brain and social institutions, likefirmsand social movements, highlightsthe
importance of network principles. Thearchitecture of the network dictatesits
robustness. Thedigital communicationsplatform | havejust describedisa
layered set of networksthat exhibits particularly robust characteristics.
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Second, individual networksare frequently part of alarger physical
organismor socia organization. Inother words, networksof networkscreate
larger systems. Thedigital communicationsplatformisacritically important
technology network that deeply affectsthesocia, economicand politica structure
of society.

Third, thesocid scientific gpplication of network theory hasbeen policy
oriented inthe sensethat it seeksto identify characteristics of social networks
that can bechanged toimprovether robustness. Thetheory emphasizessuccess
andfailurebased ontheability and willingnessof ingtitutionsto adopt structures
that adapt to changing environmentsand new challenges.

CompLEX NETWORKS

Networks are built from nodes (or endpoints) connected through
communicationslinks.

Interconnectivity isacritical feature of networks. It prevailsbecause
“most systemsdisplaying ahigh degree of tolerance against failuressharea
common feature: their functionality isguaranteed by ahighly interconnected
network.”® Simply put, it “ seemsthat nature strivesto achieve robustness
through interconnectivity.” ”” Robust networksaretypified by theformation of
hubs: “thefew highly connected nodesthat keep these networkstogether.” 7

0 0 0
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Thelinksbetween hubs are especially important as bridgesthat hold
the network together.

In robust networks, hubs and linksform modules.” Modules share
strong internal ties and specialize in discrete functions, but have weak ties
to therest of the network through links between hubs. Modularity implies
adivisonof [abor. Thatis, specialization allowsmodulesto providefunctions
efficiently inthe network.®

The modulesin arobust network are hierarchically organized:

Numeroussmall, but highly interlinked modulescombineina
hierarchicdl fashionto afew larger, lessinterlinked modules.....
Hierarchical modularity shedsnew light on theroleof thehubs
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aswaell: they maintain communication between the modul es.
Small hubs have linksto nodes belonging to afew smaller
modules. Largehubs... [are] bridging together communitiesof
different szesand cultures®!

Networksgrow and establish structuresaccording to rulesthat foster
efficient structures. Hubsform because of preferential attachment,® but links
arenot added randomly because“building and maintaining new ties...leaves
individuaslesstimefor production; henceboth congestion and tiesarecostly.”®

Networkscan be designed in variousways depending on the pattern of
thelinks. Thelinkscan be connectedin variouswaysincluding centralized
(Figure 3a), decentralized (Figure 3b), and distributed (Figure 3c).
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Networksgainrobustnessby creating linksthat reduceeffort. Duncan
Watt call sthem shortcuts. Thedictionary definition of ashortcut capturesthe
essenceof theprocess. “amethod of doing or achieving something moredirectly
and easily than by ordinary procedure... to makethework moresimpleand
easy.”® Watts notesthat “[a] n obvious approach isto bypassthe overtaxed
nodeby creating ashortcut, thusrechannding the congestion through an additiona
network tie.” %

But, which links are most important to forge?®® The answer that
emerges is familiar to anyone who has studied the Internet: distributing
communicationsincreases efficiency. The expenditure of time and effort
(energy) arecritical factorsin efficient structures. Watt’ stheoretical analysis
findsthat “[t]he addition of asingle shortcut contracted the paths between
many distant pairs of nodes simultaneously, thereby effectively reducing
congestion along many long chains of intermediaries.”® Buchanan notes
that this is a pervasive principle: “Whatever the setting, computation
requires information to be moved about between different places. And
since the number of degrees of separation reflects the typical time needed
to shuttle information from place to place, the small-world architecture
makes for computational power and speed.”

[T]he burden of any particular node can berelieved by the
greatest possible amount by connecting the neighbors for
whom it relays the most messages... Because the strategy
always selects the most congested node to relieve, and
because the nodes that it connects were handling those
messages anyway, the effect is always to reduce overall
congestion without increasing any individual’s burden.®

We might call thisthe principle of distributed efficiency. Thereisa
tension between preferentia affiliation, in which hubs gain links, and
digtributed efficiency, inwhichimportant shortcuts bypasshubsthat havebecome
congested or overburdened and alow nodesto communicate. Nevertheless,
thevalueof distributed efficiency canbeeasly identified.

Figure 3d adds distributed efficiency links (dashed lines) into a
decentralized hub-dominated network. Buchanan callsthe links between
hubs “bridges,” drawing on Mark Granovetter’s observation that “weak
links are often of greater importance than strong links because they arethe
crucial tiesthat sew the socia network together.” %
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Faure3:
Network Configurations
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MODULESORGANIZED IN A DECENTRALIZED
DECENTRALIZED AND DISTRIBUTED AND DISTRIBUTED HIERARCHICAL NETWORK

(G ®

Sources Barabad, Albert-Laszlo, Linked (New York: Flume, 2002), A-C=p. 145, E=p. 233,
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Important shortcuts (bridges) meet thecriteriaof reducing traffic between
neighboring hubsthat are aready in communication through athird hub. By
adding bridgesto the decentralized network, it gainsthe characteristics of a
distributed network. Theexamplein Exhibit 3d hasthefollowing characteristics.

(@) By adding links at the periphery, congestion of the

coreisreduced. Communicationscapabilitiesare
distributed to the nodes or end points.

2 Theadditiond linkscanrelieveagrest ded of traffic

that had flowed through the central hub (c).
Therefore, the network should have the necessary
resourcestofreeup toformthenew links.

3 Moreover, asconfigured, if module(c) isremoved

or rendered inoperative, all clusters could
communicate with oneanother, aconditionthat did
not obtain inthe purely decentralized network.

4 Under routinefunctioning, no nodeis separated by
morethan two degrees (onelink, onebridge) from
any other hub.

5) Under stress, should any module be removed,

no node is more than three steps (one link, two
bridges) from any other hub.

(6) No matter how many modules are taken out, all

the remaining nodes can continue to
communicate although it becomes more difficult
since each communication must traverse more
bridges.

While we tend to “ see” networks as nodes and hubs and measure
them by counting the quantity or assessing the quality of messages that
flow between them, the architecture of the network isdictated by therules
of communications and connectivity. In the robust, efficient network,
information flows becauseit can (connectivity) and should (functionality).
The architecture makes the observed pattern of communications between
nodes and hubs possible.

THE ARCHITECTURE OF ULTRAROBUST NETWORKS

Wattsdescribesaspecial characteristic of robust networksthat result
from balancing these architectural principles as multiscale connectivity,
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andthe network architecturethat exhibitssuperior performance asan ultrarobust
network. Hedescribestheimportance of multiscale connectivity interms of
avoiding or recovering fromfallureand dsoinfacilitating success:

Multiscale connectivity, therefore, servesnot just one but two
purposes that are essential to the performance of afirmin
uncertain environments. By distributing the information
congestion associated with problem solving across many
scales of the organization, it minimizes the likelihood of
failure [maximizes the chances for success]. And
simultaneously it minimizes the effect of failures
[ maximizes the impact of successes] if and when they do
occur... Becausethey exhibit thistwo-for-the-price-of-one
robustness property, we call multiscale networks
ultrarobust.®

Thehierarchical, modular network that exhibits both decentralized
and distributed communications traits allows experimentation at the
periphery, without threatening the functionality of the network (see Figure
3e). Failure is not catastrophic; since it can be isolated and its impact
minimized. Success can be pursued independently and exploited because
of efficient communications. Successful nodesgrow morerapidly through
preferential attachment.

Hierarchical modularity has significant design advantages.
It permits parts of the network to evolve separately... The
impact of genetic mutations[experimentation or innovation],
affecting a most afew genesat once, islimited toafew modules.
If amutation isanimprovement, theorganismwiththe superior
module will flourish. If, however, tinkering with a gene
decreasesthemodul€ sfitness, theorganismwill fail tosurvive ®

Wattsgoesontoidentify searchability asacritica and* generic property
of socia networks.”® Searchability isfacilitated by paying attentiontoone's
neighbors (chosen by preferential attachment).® Ashe putsit: “By breaking
theworld downtheway we do—according to multiple s multaneous notions of
socid distance—and by breaking the search processitsaf downinto managesble
phases, we can solvewhat seemsto beatremendoudly difficult problemwith
relativeease.” %
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Searchability isoneof thekey advantagesof multiscaenetworksbecause
“Inambiguousenvironments, informeation congestion rel ated to problem-solving
activitiescausesindividuas—especidly thosehigher inthehierarchy —to become
overburdened. The local response of these individuals is to direct their
subordinates to resolve problems on their own by conducting directed
searches.”® Wattsarguestha “[w]hen problem solvingispurely locd, requiring
messagesto be passed between membersof the samework team, for example,
or subscribersto the same | SP, congestion can be relieved effectively by a
processthat correspondsto teambuilding.”®”

Lacking acentra directory of organizational knowledge and
resources, the subordinates rely on their informal contacts
within their firm (or possibly in other firms) to locate
relevant information... A direct consequence is that the
internal architecture of the firm isdriven away from that of
apure hierarchy by virtue of the new links that are being
formed and consolidated over many repeated searches.

Theequilibrium state of thisprocessisamultiscal e network
for the simple reason that only when the network is
connected across multiple scalesisindividual congestion—
hence the pressure to create new connections—relieved...
the processof tiesat multiple scalesa so rendersthe network
highly searchable, sothat themultiscd e tate becomeseffectively
reinforcing.®

Albert Barabasi notes that the Internet “evolves based on local
decisionson an as needed basis... The underlying network has become so
distributed, decentralized, and locally guarded that even such an ordinary
task asgetting acentral map of it hasbecomevirtually impossible.” % Figure
4 presents a picture of what the publisher’s note refers to as “the original
proposal for the World Wide Web.”1® |tisamodulein the larger network
whose functionisto organize resourcesto manageinformation. It exhibits
all of the characteristics of the networks | have described. It has hierarchy
based on preferential affiliation (e.g. the “proposal mesh”) with both
decentralized clustersand bridgesto achieve distributed efficiency. Notethat
not al bridgesarebuilt between hubs, reflecting the author’ sunderstanding of
how information flowswithin themodule. Only somebridgesneedto bebuilt.
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| have pointed out that several of the key components of thedigital
communicationsplatform—thetel ecommuni cationsfacility, the gppliance (PC),
and the communi cations protocol s (Internet and the web) —were open. The
PCitsdf isconsdered a“platform,” whose complementary elementsexistinan
open architecture. Thelnternetisa“stack” of protocolswhosearchitectureis
open. Inother words, thedigital communications platformisanested set of
open componentsthat exhibit an unprecedented leve of connectivity. It exhibits
themodular, hierarchical, distributed, multiscale connectivity of an ultrarobust
network.

INNOVATIONINHIGH TECHNOLOGY INDUSTRIES

Figure 4:

The Original Proposal For TheWorld Wide Web

Sources: Berners-Lee, Tim, with Mark Fischetti, Weaving the Web: the Original Design and
Ultimate Destiny of the World Wide Web (New Y ork: Harper Business, 1999), p. 211.
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THE TeECHNOLOGY OF TECHNICAL CHANGE

Networksarecritical toinnovation, which“ spreadsfrom innovators
[nodes] to hubs. The hubs in turn send the information out along their
numerouslinks, reaching most peoplewithinagiven... network.” 1t Most
importantly, “the structure of the network can have as great an influence
on the success or failure of an innovation as the inherent appeal of the
innovation itself.” 192 The same tension exists for innovation as exists for
all problems confronted by the network. “[T]he success of an innovation
appears to require a trade off between local reinforcement and global
connectivity.” 1

Networksthat are not connected enough, therefore, prohibit
global cascades because the cascade has no way of jumping
from one vulnerable cluster to another. And networks that
are too highly connected prohibit cascades also, but for a
different reason: they are locked into akind of stasis, each
node constraining the influence of any other and being
constrained itself.1%

Multiscale connectivity in hierarchical, modular architectureisthe
sweet spot between underconnected and overconnected networksand ideal
for problem solving “by making problem solving itself aroutine activity.” 1%
Effective adoption of aninnovation or responseto adisaster requirestheability
to search the network for solutions and synchronizethe moduleswhen oneis
found.*®

Routine problem solving both balances the information-
processing burden acrosstheindividuals of an organization
and setsup the conditions under which exceptional problems
can be solved.

The precise mechanism by which a firm’'s response to
routine ambiguity generates ultrarobustness is, as yet, an
unsolved puzzle, but it seems to bear a deep resemblance
to the property of network searchability.*”

| have aready suggested thelink betweenthelnternet and innovationin
the concept of abearer network. Applying network theory establishesthelink
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between thedigital communicationsplatform and the stimul ation of innovation
withmuch greater detail. Recent analysesof technological innovation provide
strong evidencethat the digital communicationsplatform transformed thevery
fabric of theinnovation processof what Aroracalls*the changing technology of
technicd change.”*® Cond der thefollowing description of theinnovation process.

von Hippel notesthat greater efficiency can be achieved by
dividing the overall problem-solving effort into tasks,
showing maximal interaction within them and minimal
interactions across them. In doing so, one can reduce one
fundamental source of inefficiency, notably that actionsin
one particular innovation stage or activity may require
information or even exchanges of actionsin several other
innovation stages or activities. This is a source of
inefficiency because of the extensive coordination and
information flow that this processrequires and the potential
disruptions that may be brought about by these
interdependencies... [H]e argues that the development of
innovations often relies upon information that is in the
domain of different agents (e.g. the user and the
manufacturer), and that some of this information can be
“sticky” in the sensethat it can only be transferred at very
high coststo other parties. Thisinformation arisesfrom tacit
knowledge and the routinesthat are normally associated with
the ordinary activities performed by each agent or
organization.®

Technological innovationisframed as an information problem that
challengesthe network structure. Therearetwo hurdles. First, knowledge
islocal and flowing it through hubsto solve problems createsinefficiency
(usesenergy). Second, the possibility of failureincreases asthe number of
interrelated problems that must be solved sequentially increases, because
of dependence on multiple solutions to problems across numerous nodes.

The solution to the first problem isto distribute responsibility:

Thetraditiona approachinthistypeof stuation hasbeentotry
to movethesticky information.... [System devel operswould
first undertakeagreat ded of work at the user site(e.g., abank
or aninsurance company) to understand the needsfor thesystem
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to be produced. Once they acquired this information, the
devel opersreturned to their company and designed it... [A]
more effective approach would be to move the locus of the
problem-solving effort. Theuser and the producer could then
draw only upontheir own local andidiosyncraticinformation
sets, without having to move between | ocations.

The parallel to the network problem is quite strong. Efficiency in
technological innovation comes by breaking the problem down and solving
it at the “local” level because local information is the ultimate source of
the solution. The solution is efficient as long as one economizes on the
need to flow information up through the hierarchy. When problem solving
moves to the local level, the cluster must become modular. Modularity
playsthe samerolein the context of technological innovation asit doesin
the broader network theory.

The solution to the second problem — sequential challenges —
emergesfrom modularity with open interfaces. It loosensthe dependence
on simultaneous solutions to multiple problems:

Modularity is a key component in a system of open
architecture. Modularity in product design has received
some attention in recent years due to its perceived
advantagesfor innovation, particularly inview of shorter product
lifecycles, whichreducetime-to-market and thegrowing value
of product customization...

Thishad natural implicationsfor innovation. Most notably,
provided onedid not changetherequired interfaces, agreat
deal of innovation could take place in the components
without requiring redesign of other components or of the
entire architecture.*!

Thelocal nature of therobust network isnot confined to theinternal
organization of firms. It extendsto the network environment in which the
firm exists. Silicon Valley has been described as a matrix,*'? essentialy a
multiscale network of firms of various sizes in which sticky knowledge
spreadsthrough linksthat “fall somewhere between market and firm. These
hybridlinksaremost easily formed whereinterfirmrelationsareclose, thelines
between them dense.”*** The effect of “this sort of density is particularly
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important infast-changing areasof theeconomy, inwhich dl partnerstoaventure
need to beableto changein coordinated fashion.” ' Theproximity dsofacilitates
modularity and specidization Snce” dengty... dso dlowspeopleto differentiate
finely between different firms, finding themost gpt for aparticular task or idea.”
Key to the unbundling® of the production processis*“theregion’sculture of
openinformation exchange and interfirm mobility, which fostersaculture of
recombination and new firmformation.” " “Much of thisinnovativeactivity is
less associ ated with footloose multinational corporationsand more associated
with high-tech innovativeregional clusters, such as Silicon Valley, Research
Triangleand Route 122.” 118

Themost successful firmsand regionstake on the characteristics of
layered multiscalenetworks:

The sum of these associationsis avast network composed
of many small networks of contributors to the Valley’s
process for innovation and entrepreneurship... Tight links
built up over time by the rich accumulation of shared
conversations, projects, and deals have yielded a treasure
trove of rich and productive relationships...

Theprevailing philosophy of SiliconValey promotesopenness
and learning, sharing of information, the co-evol ution of idess,
flexibility, mutua feedback, and fast responsesto opportunities
and challenges... aregiona network-based industrial system
that promotescollectivelearning and flexible adjustment among
specidist producersof complex related technol ogies.'

A BroAD-BASED, TRANSFORMATIVE REVOLUTION

Thetechnological revolution of thelate twentieth century hasatered
the information environment to make distributed solutions more feasible.
The uniquely user-focused character of the communications-intensive
Internet solution recurs.

Eric von Hippel arguesthat “the primary irreversiblefactor that we
speculate is making user-based design an increasingly attractive option is
technological advance.”* AshishAroraet a. notethat “therecent evolution
of technology and knowledge bases. .. has created greater opportunitiesfor
task portioning.” 2 Thisallowsgreater loca autonomy indecision-making:
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Specificdly, themain force behind the changing technol ogy of
technical changeisthe complementarity between increased
computationa power and greater scientific and technological
understanding of problems.?

Advancesin scientific understanding decrease the costs of
articulating tacit and context-dependent knowledge and
reduce the costs of technology transfer. Further, such
knowledge can be embodied in tools, particularly software
tools, which make the knowledge avail ableto others cheaply
and in a useful form... [A]dvances in science and the
tremendous increase in computational capabilities have
greatly contributed to extending the division of innovative
labor.12

Aroraet a. arguethat the* changing technology of technical change’
allows technological innovation to move outside the firm; others argue
that the form of organization changes as well:

[M]odularity in product design brings about modular
organizations... the standard interfaces of amodular design
provide a sort of “embedded coordination” among
independent firms and innovators, which can coordinate
their activities independently of a superior managerial
authority. ... [M]odular systems that are also open (i.e.,
where the interfaces are not proprietary standards) make
market leaders more vulnerable to competition. While
modularity can accelerate overall product innovation,
because of the contribution of several specialists, the
presence of many specialists can also lead to tougher
competition and greater entry.'>*

As hierarchical modularity in the network replaces vertically
integrated hierarchy in the firm, complex digital platform industries have
benefited from open network approaches. “The open system approach
fuelsthe growth of many smaller innovativefirms. The presence of several
firmsfor each subsystem or component, and the narrow focus pursued by
eachfirmwill lead to higher degrees of experimentation andinnovationwitha
faster rate of technical progress.”*?® Verticd integration and extremehierarchica
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structure lose their comparative advantage in the context of open digital
communications networks, while modular flexibility and connectivity gain
ggnificant advantage:

Cross-functional interaction must take place concurrently,
rather than sequentially, if firms are to cut time-to-market
for new productsand processes. Cross-functional and cross-
departmental networks must be strengthened without
causing information overload... If such activity becomes
completely unstructured, it augments rather than displaces
bureaucracy... With organizational sub-units cross-linked
in this way, authority flows as much from knowledge as
position in the organizational hierarchy. The challengeis
to develop a culture which supports the establishment of
cross-functional teams which draw on the requisite
knowledge, wherever it may be located.?

The rewards to modules and networks that restructure effectively
are clear. Thereis“astrong causal link between productivity gainsin the
|CT sector and aspread of these productivity improvements throughout the
economy viainvestmentin ICT capital.” %%

When we turn to the assertion that rigorous industrial
restructuring in the pre-1990 period may have been
beneficial to economic performance, we find that alack of
restructuring indeed appears to have affected economic
growth of industries adversely, probably especialy for the
case of high tech industries... [M]anufacturing industries,
especially high tech industries with relatively high speed
of restructuring have, ceteris paribus, performed best.1?

PinPOINTING THE KEY TECHNOLOGIES

Whilethe overall thrust of network theory suggeststhat multiscale
connectivity promotes ultrarobust networks, and thedigital communications
platform is the architecture that holds it together, it aso leaves open the
optimal mix between hierarchical networksand hierarchical firms.*?® What
are the characteristics of technologies that are critical to broad-based
progress? Itisnot hard to find the key to which technologiesareimportant to
makeavailable. Aroraet al. identify two Stuationsinwhich the expl oitation of
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availabletechnol ogiesand innovative opportunities can be problematic because
privateactionsarenot likely to achievetheoptima outcome. Theseareessentidly
collectiveaction challenges.

First thereisastrong “public goods’ character to information and
knowledge.

The key here is that the knowledge has multiple potential
applications, so that usersdo not compete. When knowledge
is nonrival, protecting that knowledge through patents
creates potential inefficiencies... A number of different
potential users may haveto get together toinvest in creating
knowledge. Such contracts are problematic because users
will differ in the value they place upon the enterprises and,
consequently, are likely to underreport their value.**

Second are transaction costs problems “in cumulative or systemic
technologies,” because “acommercializable innovation may require many
different pieces of knowledge some of which may be patented and owned
by peoplewith conflicting interests.” ! Thisisthe platform problem, where
many complements must interoperateto achievethefull valueof theplatform:

InaCoasian worldwith no transaction costs, givenany initia
distribution of property rightsover the fragments, agentswill
bargain to aPareto optimal solution. Moreredlistically, the
required collection of the property rights, although socially
efficient, might not occur because of transaction costsand hold-
up problems. An agent holding a patent on an important
fragment (“blocking patent”) may usethe patent in an attempt
to extract asmuch of thevalue of theinnovationaspossible. ..

In other words, when several piecesof intellectual property
have to be combined, the transaction costs implied could
be so high as to prevent otherwise productive
combinations.**?

We could look to a variety of high technology industries to find
examples of this process, but we should not be surprised to find that the
best examples come from the components of the digital information
platform. Interconnection and interoperability to maximizetheavailability of
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functionality have been the hallmarks of the open architecture of thedigital
communicationsplatform.

Thingsaredifferent when afirminvestsin devel oping anew
platforminterface... These are enabling technologies. They
containva uablecontent or information that probably could have
vaue(i.e. price) inthemarketplace. But protecting that content,
such asby hiding thedetail ed specifications of thehardware or
softwareinterfaces, would defeat their entireraisond’ etre:
Interfacesexigt to entice other firmsto usethemto build products
that conform to the defined standards and therefore work
efficiently withtheplatform.*=

Intel’ sapproach to platform leadership hasbeenwidely recognized and
it provides aperfect example of theimportance of open architecture. Intel
“made adecision pretty early onthat what wewanted was something that was
open and royalty-free that the industry could adopt without huge concerns
about infringing | P[intellectua property] or having to pay highroyalties.”
Thedigtinction from standard-setting bodiesisclear. “Generdly, their policy is
that any interface | Pthat isintroduced into a specification hasto belicensed
under ‘ reasonable and non-discriminatory terms.’” But ‘ reasonable’ isavery
subjectiveterm.” %

Intel imposed a further requirement of reciprocity: “anyone who
would have accessto [our] IP—if they had any [of their own] in that area
—would haveto maketheir | P open and availableto theindustry aswell.” 1%

Of course, Intel was not the only company to arrive at platform
leadership asthe key to dynamicinnovation. The* Silicon Valley system”
isdescribed as one “where rel ationships are based on a shared recognition
of the need to ensure the success of afinal product. Traditional supplier
relationships are typically transformed by a decision to exchange long-
term business plans and share confidential sales forecasts and cost
information.” %

In short, “where informal connections are dense and the mysteries
of practice arein the air, the inefficiencies that keep ideas within isolated
firms, hedged in by intellectual property strategiesand closely related, are
less of a constraint on mobility.” %

Itisinteresting toreflect onthefactorsthat drovelntel toitsaggressive
approachto platformleadership. ThePC had been an open platform throughout
itsexistence, but IBM had chosen that path out of expediency, rather thana
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conviction about thesuperiority of an open platform. Caught behind inthe shift
from mainframesto PCs, IBM wasforced to outsource devel opment and supply
of many components of the PC to get to market quickly. Open architecture
wastheanswer, but IBM’scommitment to the concept waswesak.

IBM was attempting to evolve the PC architecture in a
proprietary manner with a new bus project: MCA. That
strategy was in line with IBM trying to maintain (or more
precisely, torevert to) a“vertical” industry: that isastructure
of industry competition where highly integrated firms made
most of their own components and competed on the merits
of distinctive, proprietary architecture...

Intel, by contrast, did not try to benefit from proprietary
architectural interface for the PC. Instead, the company
made sure that the new specification was free and open to
everyone... It was in Intel’s best interest for all PC
manufacturers and devel opers of complementary products
to plug their products together in the same way to make
development of complements as easy and cheap as
possible.*

A similar sequence of events played out in the devel opment of the
Internet’s most important application, the World Wide Web. AstheInternet
moved out of the laboratory and into the commercial market, the specter
of aclosed interface arose. Tim Berners-Lee describesit asfollows:

It was about this time, spring 1993, that the University of
Minnesotadecided it would ask for alicensefeefrom certain
classesof userswho wanted to use gopher. Sincethe gopher
software was being picked up so widely, the university was
going to charge an annual fee. The browser, and the act of
browsing, would be free, and the server software would
remain free to nonprofit and educational institutions. But
any other users, notably companies, would have to pay to
use gopher software.

Thiswasan act of treason in the academic community and the
Internet community. Evenif theuniversity never charged anyone
adime, thefact that the school had announced it wasreserving
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theright to charge peoplefor use of thegopher protocolsmeant
it had crossed theline. To usethetechnology wastoo risky.

Industry dropped gopher likeahot potato. Devel opersknew
they couldn’t do anything that could possibly be said to be
related to the gopher protocol without asking all their
lawyers first about negotiating rights... It was considered
dangerous asan engineer to have even read the specification
or seen any of the code, because anything that persondidin
the future could possibly be said to have been in some way
inspired by the private gopher technol ogy.'#°

Open architecture is a powerful, but fragile design principle.
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APPENDIX B:

V. ANTICOMPETITIVE PROBLEMSOF
CLOSED COMMUNICATIONS
FACILITIES

Excerpt from
Open Architecture as Communications Policy

Mark Cooper, Editor

(Center for Internet and Society,
Sanford Law School,2004)

Collectiveaction problemsand pogitiveexternditieshave beenidentified
ascriticd justificationsfor public policiesthat promote open communications
platforms. InthisChapter | arguethat the heightened potential for negative,
anticompetitive actionsby private partieswho have adominant position at key
locationsof the platform aso providesthe basisfor policiesto defend theopen
architectureof theplatform. Antitrust authoritiesreviewing mergersor evauating
complaints of anticompetitive conduct and CommunicationsAct authorities
cons dering obligations of interconnection and universal servicemust consider
anticompetitive conduct because dominant firmsinthecritical layersof the
platform may havetheincentiveand ability to protect and promotethar interests
at the expense of competition and the public.

Thediscussion startswith aframework for economic analysisof the
digital communicationsplatform that emphasizesthe potentia for new and more
harmful typesof anticompetitivebehavior in platformindustries. 1t showsthat
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firmsthat own and control key layersof the platform can undermine competition,
digtort thearchitectureof the platform and dow innovation. By describing threats
to the open architecture of the digital communications platform, the paper
endeavorsto create abroader understanding of the nature and role of networks
that will convince policymakersto reconsider thedecisonto alow proprietary
discrimination to underminetheopen architecture of thedigital communications
platform. After outlining thetheoretical concerns, | review complaintsoffered
by major playersintheindustry. Theanaytic framework for anticompetitive
concernsinthenetwork industriesisthen applied to the case of Internet Service
Providers, who were impacted severely as the openness of the digital
communications platform was reduced as it moves from narrowband to
broadband.

THE THREAT OF MARKET POWER

The vertical nature of the digital communications platform raises
new concerns about these anticompetitive behaviors. Competition within
agivenlayer, the equivaent of traditional horizontal competition, can take
placewithout competition acrosslayers.! Thetype of behavior acrosslayers
isvery important, both becauseit can promote dynamic change and because
it caninvolve powerful anticompetitive leverage. If itisprocompetitive, it
can move the whole platform to a higher level of production. If it is
anticompetitive, it can be very dangerous. It can pollute a competitive
layer and it can undermine the best basis for introducing competitionin a
layer that had not hitherto been competitive.

In old economy industries, vertical leverageisexploited by business
practices. Companiesverticaly integratetointernalizetransactions. Where
concernsabout vertical integration havetraditionally been raised, they focus
on integration for critical inputs across markets. Vertically integrated
companies may withdraw business from the open market, driving up the
cost of inputs for competitors, or deny supply to the market.? If they
constitute alarge share of the market or refuse to buy or sell intermediate
inputs (or raise the costs to rivals) the impact can be anticompetitive. By
integrating across stages of production, incumbents can create barriersto
entry by forcing potential competitors to enter at more than one stage,
making competition much lesslikely duetoincreased capital requirements.®
Exclusive and preferential deals for the use of facilities and products
compound the problem. They “reduce the number of alternative sources
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for other firms at either stage, [which] can increase the costs of market or
contractual exchange.”* Integrated firmscanimposehigher costsontheir rivals,
or degradetheir quality of serviceto gain an advantage. “[F]or example, the
conduct of vertically integrated firmsincrease{ 5] risksfor nonintegrated firms
by exposing downstream specidiststo regular or occasiona price squeezes.”®
Vertica integration facilitates price squeezesand enhancespricediscrimination.®

The platform nature of digital communications creates unique new
sources of vertical leverage (see Figure 1). The physical and code layers
that lie at the bottleneck of the platform makes threats to the openness of
the network very potent. They have great |everage because of their critical
location. Inaplatformindustry, vertical leverage can takeamoreinsidious

Figure 1
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form, technological integration/manipulation.” Introduction of incompetibilities
canimpair or underminethefunction of disfavored complements. Theability to
undermineinteroperability or therefusd tointeroperateisan extremdy powerful
tool for excluding or undermining rivasand thereby short circuiting competition,
asisthewithholding of functionality. The merethreat of incompatibility or
foreclosurethrough therefusa to interoperate can drive competitors away.

Thedominant playersinthe physicd and codelayershavethe power to
readily distort thearchitecture of the platformto protect their market interests.®
They have avariety of toolsto create economic and entry barriers® such as
exclusive deals,retaliation,** manipulation of standards,*?and strategiesthat
freeze customers.® Firmscan leveragetheir accessto customerstoreinforce
their market dominance!#by creating ever-larger bundles of complementary
asets.®® Asthedadticity of demand declinesover the course of theproduct life
cycle, market power lodgedinthephysicd layer resultsin excessive bundling®®
and overpricing of productsunder avariety of market conditions.r” Control
over the product cycle canimposeimmense costsby creatingincompetibilities®
forcing upgrades,’®and by spreading the cost increases acrosslayers of the
platformto extract consumer surplus.®

Sca e and scope economiesmay be so stronginthecriticd layersof the
platform that they may giveriseto aunique characteristic of amarket called
tipping. Interacting with network effectsand the ability to set standards, the
market tipstoward one producer. Firms seek to accomplish technological
“lock-in."# Theseprocessescrestewhat hasbeen called an* applicationsbarrier
toentry.” After capturing thefirst generation of customersand building acustomer
base, it becomesdifficult, if notimpossible, for later technol ogiesto overcome
thisadvantage? Customershesitateto abandontheir investmentsinthedominant
technology and customer acquisition costsrisefor latecomers.

Thiscreatesanimmense base of monopsony power for dominant players
inthecritical layers. | usetheterm monopsony broadly torefer totheability to
control demand. If afirmisahuge buyer of content or applicationsor can
dictate which content reachesthe public through control of aphysical or code
interface (acableoperator that buysprogramming or an operating system vendor
who bundles applications), it can determinethefate of content and applications
developers. Infact, network effectsare a so known asdemand side economies
of scale. Totheextent that alarge buyer or network owner control s sufficient
demandto create such effects, particularly in negotiating with sellersof products,
they have monopsony power.
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These anti-competitive behaviors are attractive to a dominant new
economy firm for static and dynamic reasons.?® Preserving market power
inthecoremarket by erecting cross-platformincompatibilitiesthat raiserivals
costsisacritical motivation. Preventing rivalsfrom achieving economies of
scal e can preserve market power inthe core product and alow monopoly rents
topersist. Profitsmay beincreased inthe core product by enhanced abilitiesto
pricediscriminate. Conguering neighboring markets has several advantages.
By driving competitors out of neighboring markets, market power in new
products may be created or the ability to preserve market power across
generationsof aproduct may be enhanced by diminishing the pool of potential
competitors.

The growing concern about digital information platform industries
derivesfrom the fact that the physical and code layers do not appear to be
very competitive.* Thereare not now nor aretherelikely to be asufficient
number of networks deployed in any given area to sustain vigorous
competition. Vigorous and balanced competition between operating systems
has not been sustained for long periods of time.

M ost communications markets have asmall number of competitors.
In the high speed | nternet market, there are now two main competitorsand
the one with the dominant market share has a substantially superior
technology.?® When or whether there will be athird, and how well it will
be able to compete, is unclear. This situation is simply not sufficient to
sustain a competitive outcome.

Confronted with the fact that the physical and code layers have
very few competitors, defendersof closed, proprietary platformsarguethat
monopoly may be preferable. As the FCC put it, “[s|ome economists,
most notably Schumpeter, suggest that monopoly can be more conducive
to innovation than competition, since monopolists can morereadily capture
the benefits of innovation.”?® Thus, some argue that facility owners,
exercising their property rightsto exclude and dictate uses of the network,
will produce a more dynamic environment than an open communications
platform.?” The hope is that a very small number of owners engaging in
the rent seeking behavior of innovators will stimulate more investment,
and that thisenlightened self-interest will probably convince them to open
their network. Notwithstanding the clear success of the open
communications platform,?® and the demonstrated unwillingness of
incumbent facility ownersto open their platformswhen they are not required
to do s0,%° monopoly proponents tell us that the next generation of the
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Internet cannot succeed under the same rules of open communicationsthat
were responsible for its birth.

Thisargument isconceptudly linked tolong-standing claimsthat “firms
need protection from competition beforethey will bear therisksand costs of
invention andinnovation, and amonopoly affordsanided platformfor shooting
a thergpidly andjerkily movingtargetsof new technology.”® Lately thisargument
isextended to claimsthat, in the new economy, “winner takeal” industries
exhibit competitionfor theentiremarket, not competitionwithinthemarket. As
long asmonopolistsare booted out on aregular basis, or believethey can be,
monopoly isinthepublicinterest.

In a sense, this argument is a return to the pre-Internet logic of
communications platforms, in which it is assumed that the center of value
creation residesin the physical layer.® The contrast with the demonstrated
impact of freeing the code and content layers to innovate and add value,
whilerunning on top of an open physical layer, could not be more dramatic.

The theory supporting Schumpeterian rents appears to be
particularly ill-suited to several layers of the digital communications
platform. It breaksdownif the monopoly isnot transitory, alikely outcome
in the physical layer. Inthe physical layer, with its high capital costs and
other barriers to entry, monopoly is more likely to quickly lead to
anticompetitive practicesthat |everage the monopoly power over bottleneck
facilitiesinto other layers of the platform.

The theory has also been challenged for circumstances that seem
to typify the code and applications layers of the Internet platform.* The
monopoly rent argument appears to be least applicable to industries in
which rapid and raucous technol ogical progressistaking place within the
framework of an open platform, as has typified the Internet through its
first two decades.® The“winner takeall” argument wasfirmly rejected in
the Microsoft case.® The Internet seems to fit the mode of atomistic
competition much better than the creative monopolist rent-seeking model,
asdid the devel opment and progress of its most important device, the PC.%

Oneof themaost important factorsin creating apositivefeedback process
isopennessinthe early stages of devel opment of the platform.®” Inorder to
stimulate the complementary assetsand supporting services, and to attract the
necessary critical massof customers, thetechnology must be opento adoption
and development by both consumersand suppliers.® Thisopenness captures
thecritica fact that demand and consumersareinterrelated.® If theactivitiesof
firmsbeginto promote closed technologies, © thisisaclear signthat motivation
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may have shifted.** Whileitisclear intheliteraturethat acompany’sinstalled
baseisimportant, it isnot clear that an installed base must be so largethat a
singlefirm can dominatethe market. Schumpeter’sobservation dealswiththe
issue of the size of thefirm, so that it achieves economies of scale, not the
market shareof thefirm. Aslong asplatformsare open, theinstalled basecan
befragmented and till belarge.®? In other words, alarge market shareisnot
synonymous with alarge market.*® A standard is not synonymous with a
proprietary standard.* Open platforms and compatible products are
identified asproviding abasisfor network effectsthat areat |east asdynamic
as closed, proprietary platforms®™ and much less prone to anti-competitive
conduct.*

FROM THEORY TO PRACTICE

The emerging model for closed communications platformsis one
in which the firm with a dominant technology at the central layers of the
platform can leverage control to achieve domination of applications and
content. Given the hourglass shape of the platform, the critical layers are
at thewaist of the platform. Proprietary control of network layersinwhich
thereisalack of adequate alternativesallowsownerstolock in consumers
and squeeze competitors out of the broader market. The observable
behavior of the incumbent wire owners contradicts the theoretical claims
made in defense of closed platforms. The track record of competition in
the physical facilities of telephony and cable certainly should not be a
source of encouragement for those looking for dynamic Schumpeterian
monopolists.*” For the last several decades of the 20" century, general
analysis concerning vertical integration in market structure was muted.
However, a number of recent mergers in the communications industries,
between increasingly larger owners of communications facilities, have
elicited vigorous analysis of the abuse of vertical market power (e.g.
Comcast/AT& T/MediaOne/TCI, AOL/Time Warner/Turner, SBC
Communications Inc. (SBC)/Ameritech/SNET/Pacific Bell and Bell
Atlantic/GTE/NYNEX).® As one former antitrust official put it, “[t]he
increasing number of mergersin high-technology industries hasraised both
horizontal and vertical antitrust issues. . . the interest in and analysis of
vertical issues has come to the forefront.*

Thebehaviora analysisinthissectionrelieson avariety of anayses
and complaints from participants in the sector including AT& T asalong
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distancecarrier, beforeit became acable owner, * AOL asan | SP, beforeit
became a cable owner,** analyses prepared by expertsfor local®? and long
distance® tel gphone companies, when they were not effectuating mergers of
their own, Wall Street analyses of the businessmodelsof dominant, vertically
integrated cable firms,>* and observations offered by independent | SPs* and
small cableoperators.®

Current theoretical literature provides an ample basisfor concerns
that the physical layer of the communications platform will not perform
efficiently or in a competitive manner without a check on market power.
In this layer, barriers to entry are substantial, and go far beyond simple
entrepreneurial skills that need to be rewarded.®” At the structural level,
new entry into these physical markets is difficult. AOL argued that the
small number of communicationsfacilitiesinthe physical layer can create
atransmission bottleneck that would lead directly to the problem of vertical
leverage or market power. “[A] vertically integrated broadband provider
such asAT& T will have astrong incentive and opportunity to discriminate
against unaffiliated broadband content providers.”*

Problems caused by vertical integration are particularly troubling
in communications markets because a communications provider with
control over essential physical facilitiescan exploit its power in more than
onemarket. For example, alocal voice service provider with control over
physical transmission can provide vertically integrated digital subscriber
line (DSL) service, preventing competition from other Internet providers
over the same network.® At the same time, the company can bundle its
voice services with the DSL service. Cable can bundle video with other
services. Consumers may be more likely to choose the communications
servicethat can providefor al of their needs, thereby inhibiting competition
in the voice market as well. Whether we call them essentia facilities,®
choke points® or anchor points,® the key leverage point of a
communications network is controlling access to facilities.

Thekey, after dl, istheahility touse*firsa mile’ pipdinecontrol
to deny consumers direct access to, and thus areal choice
among, the content and services offered by independent
providers. Open accesswould provide atargeted and narrow
fix to thisproblem. AT& T simply would not be allowed to
control consumer’sability to choose service providersother
thanthoseAT& T itself haschosenfor them. Thiswould create
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an environment where independent, competitive service
providers will have access to the broadband “first mile”
controlled by AT& T —the pipeinto consumers homes—in
order to provideafull, expanding range of voice, video, and
data services requested by consumers. The ability to stifle
Internet-based video competition and to restrict access to
providers of broadband content, commerce and other new
applicationsthuswould bedirectly diminished.®®

Expertsfor thelocal tel egphone companies, in opposing the merger of
AT& T and MediaOne, made this point arguing that “the relevant geographic
marketislocal because one can purchase broadband I nternet accessonly from
alocd residence’® and that “ adominant market shareisnot anecessary condition
for discrimination to be effective.”® “[A] hypothetical monopoly supplier of
broadband | nternet accessin agiven geographic market could exercise market
power without controlling the provision of broadband accessin neighboring
geographic markets.” %

The essentia nature of the physical communication platform was
the paramount concern for AT&T long distance in determining
interconnection policy for cable networks in Canada.®” AT&T attacked
the claim made by cable companiesthat their lack of market shareindicates
that they lack market power, arguing that small market share does not
preclude the existence of market power because of the essential function
of the access input to the production of service.® AT&T further argued
that open access* obligations are not dependent on whether the provider is
dominant. Rather they arenecessary in order to prevent the abuse of market
power that can be exercised over bottleneck functions of the broadband
access service.”®

AT&T maintained that the presence of a number of vertically
integrated facilities owners does not solve the fundamental problem of
access that nonintegrated content providers face, pointing out that since
independent content providerswill awaysoutnumber integrated providers,
competition could be undermined by vertical integration. Inorder to avoid
this outcome, even multiple facilities owners must be required to provide
non-discriminatory access.” Thisalso appliesinthelSParena. AOL aso
believed that the presence of alternative facilities did not eliminate the
need for open access (see Figure 2).
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Two or threevertically integrated facilitiesin the broadband arenawill
not be enough to ensurevigorous competition. ” It isalsoimportant to notethe
consensus that cable is the dominant and preferred technology.”™ Cable’'s
advantagesare substantial, and DSL isnot likely to be ableto closethe gap.™

Content discrimination hasbeen thefoca point of concerninreationto
high-speed Internet services. Content discrimination involvesanintegrated
provider “insulating itsown affiliated content from competition by blocking or
degrading thequdity of outsidecontent.” ™ It benefitstheverticaly integrated

Figure2:
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entity “by enhancing theposition of itsaffiliated content providersinthenationd
market by denying unaffiliated content providerscritical operating scaeand
insulating affiliated content providersfrom competition.”

AT& T identified four formsof anticompetitiveleveraging—bundling,
price squeeze, service quality discrimination, and first mover advantage.” It
describestheclassic vertical leveraging tools of price squeezesand quality
discrimination as content discrimination. Theexpertsfor thelocal telephone
companies identified asimilar series of tactics that a vertically integrated
broadband provider could useto disadvantage competing unaffiliated content
providers.

Fird, it can give preferenceto an affiliated content provider by
cachingitscontentlocdly. . . Such preferentia treatment ensures
that affiliated content can be delivered at faster speedsthan
unaffiliated content.

Second, avertically integrated broadband provider can limit
the duration of streaming videosof broadcast quality to such
an extent that they can never compete against cable
programming . . .Third, avertically integrated firm such as
AT&T or AOL-Time Warner could impose proprietary
standards that would render unaffiliated content
useless. . .Once the AT& T standard has been established,
AT& T will beableto exercise market power over customers
and those companies trying to reach its customers.”™

Even after AT& T becamethelargest cable TV company intheU.S,,
itslong distance division criticized local tel egphone companiesfor abusing
their monopoly control over their telephone wires. AT&T complained
about bottleneck facilities, vertical integration, anticompetitive bundling
of services, and the distortion of competition when it opposed the entry of
SBC into the long distance market in Texas.”” These are the very same
complaintsAOL made about AT& T as a cable company at about the same
time.® AOL expressed related concerns about the manipulation of
technology and interfaces, complaining about “alowing asingle entity to
abuseitscontrol over the development of technical solutions—particularly
when it may haveinterestsincons stent with the successful implementation
of open access... Itistherefore vital to ensure that unaffiliated | SPs can
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gain access comparable to that the cable operators chooseto afford to its
cable-affiliated | SP. 8t

L ong distance companiesand competitivelocal exchangecarriershave
amilar concernsabout themergingloca exchangecarriers. Their expertsargued
inthe proposed SBC-Ameritech and Bell Atlantic-GTE mergersthat largesize
gave network ownersan incentiveto discriminate. “Theeconomiclogic of
competitive spilloversimpliesthat theincreasein [incumbent local exchange
carier (ILEC)] footprintsresulting from these proposed mergerswould incresse
thelLECS incentiveto disadvantagerivalsby degrading access servicesthey
need to compete, thereby harming competition and consumers.”

Wall Street analysts point out that the key to controlling the supply side
iscontrolling essentia functionsthrough proprietary standards.® Independent
| SPspoint out that cable operatorslike AOL use control over functionditiesto
control the servicesavailable on the network .3 Cable operatorshave continued
toinsst onquality of servicerestrictionsby unaffiliated | SPs, which placesthe
| SPs at a competitive disadvantage.® Cable operators must approve new
functionalitieswhether or not they place any demands on the network.®

Price squeeze and extraction of rentsare gpparent in theimplementation
of closed platforms. Thomase Hazlett and George Bittlingmayer cite
Excite@Home executive Milo Medin describing the terms on which cable
operatorswould alow carriage of broadband Internet toAOL (beforeit owned
awire) asfollows:

| wasditting next to[AOL CEQ] Steve Casein Congressduring
the open access debates. Hewas saying that all AOL wanted
was to be treated like Excite [@]Home. If he wantsto be
treated like us, I’ m sure he could cut adeal with [the cable
networks), but they’ 1| taketheir pound of flesh. Weonly hadto
givethema75 percent equity stakeinthe company and board
control. Thecableguysaren’t morons.®”

Inthe high speed Internet area, conduit discrimination hasreceived less
atention than content discrimination. Thisisoppositetotheconsderableattention
itreceivesinthecable TV video servicearea. Neverthel ess, thereareexamples
of conduit discriminationinthe high speed Internet market.

Inimplementing conduit discrimination, theverticaly integrated company
would refuseto distributeitsaffiliated content over competing transmission
media® Insodoing, it seeksto drive consumersto itstransmission mediaand
weakenitsrival. Thisisprofitable aslong astherevenue gained by attracting
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new subscribers exceedstherevenuelost by not making the content available
totheriva. Market sizeisimportant here, to ensure adequate profitsare earned
onthedistribution of service over thefavored conduit.® Although someargue
that “thetraditional modelsof discrimination do not depend onthevertically
integrated firm obtaining somecritical level of downstream market share,”®in
reality, the size of the vertically integrated firm does matter since“alarger
downstream market share enhancesthevertically integrated firm’sincentiveto
engageindiscrimination.”

AT& T hasbeen accused of conduit discriminationin the high speed
Internet market.®? The AOL-Time Warner merger has also raised similar
concerns. The significance of AOL’s switch to cable-based broadband
should not be underestimated. This switch has a powerful effect on the
hoped-for competition between cable modems and DSL.*® Although
telephone companies are rel uctant to admit that their technology will have
trouble competing, their experts have identified the advantages that cable
enjoys.* Fearing that once AOL became a cable owner it would abandon
the DSL distribution channel, the FTC required AOL to continue to make
its service available over the DSL conduit.®

The focal point of aleveraging strategy is bundling early in the
adoption cycleto lock in customers. AOL has al so described the threat of
vertically integrated cable companies in the U.S.% Once AT& T became
the largest vertically integrated cable company selling broadband access
intheU.S,, it set out to prevent potential competitorsfrom offering bundles
of services. Bundles could be broken up either by not allowing Internet
service providers to have access to video customers, or by preventing
companieswith the ability to deliver telephony from having accessto high-
speed content. For theWall Street analysts, bundling seemsto bethe central
marketing strategy for broadband.®”

AOL argued that requiring open access early in the process of market
devel opment would establish amuch stronger structure for apro-consumer,
pro-competitive market.® Early intervention prevents the architecture of
the market from blocking openness, and thus avoids the difficult task of
having to reconstruct an open market at alater time.*® AOL did not hesitate
to point out the powerful anticompetitive effect that integrating video
servicesin the communications bundle could have. AOL argued that, asa
result of avertical merger, AT& T would take an enormous next step toward
its ability to deny consumers a choice among competing providers of
integrated voice/video/data offerings —acommunications marketplace that
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integrates, and transcends, an array of communi cations servicesand markets
previously viewed as distinct.1®

Wall Street saw thefirst mover advantage both inthe genera termsof
the processesthat affect network industries, and in the specific advantage that
cable broadband services havein capturing the most attractive early adopting
consumers.!® First mover advantageshavether greatest valuewhere consumers
have difficulty switching or substituting away from the dominant product.'®
Several characteristics of broadband Internet accessare conduciveto thefirst
mover advantage, or “lock-in.”

The local telephone companies have outlined a series of concerns
about lock in.2® High-speed accessisaunique product.*  The Department
of Justice determined that the broadband Internet market is a separate and
distinct market from the narrowband Internet market.!® There are switching
costs that hinder competition, including equipment (modems) purchases,
learning costs, and the inability to port names and addresses. Combining
a head start with significant switching costs raises the fear among the
independent 1SPs that consumers will be locked in. In Canada, AT& T
argued that the presence of switching costs could impede the ability of
consumers to change technol ogies, thereby impeding competition.1%

THE MONOPOLIZATION OF THE HIGH-SPEED INTERNET

The high degree of control and foreclosure of the broadband
platform was encapsulated in a term sheet offered by Time Warner to
Internet Service Providers. Time Warner sought to relieve the severe
pressures of amerger review before policymakershad officially abandoned
the policy of nondiscrimination by offering to alow unaffiliated 1 SPs to
competefor Internet access service over their last milefacilities. Complete
foreclosure wasto be replaced with severe discrimination. Therein black
and whiteareall thelevers of market power and network control that stand
to stifleinnovation on the Internet. Time Warner demanded thefollowing:

(1) Prequalification of 1SPsto ensureafit with the gatekeeper
business model

(2) Applying ISPs must reveal sensitive commercial
information as a precondition to negotiation

(3) Redtrictionof interconnecting companiesto Internet accesssaes
only, precluding arange of other intermediary servicesand
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functionsprovided by ISPtothepublic(eg. noI TV [interactive
TV] functiondity)

(4) Restriction of service to specified appliances (retarding
competition for video services)

(5) Control of quality by the network owner for potentially
competing video services

(6) Right to approve new functionalities for video services

(7) Alargenonrefundable deposit that would keep small 1SPs

off the network

(8 A minimum size requirement that would screen out niche
ISPs

(9) Approva by the network owner of the unaffiliated ISP's
home page

(10) Preferential location of network owner advertising on all
home pages

(12) Claim by the network owner to all information generated
by the ISP

(12) Demand for ahuge share of both subscription and ancillary
revenues

(13) Preferential bundling of services and control of cross
marketing of services

(14) Applying I SPmust adhereto the network operator’s privacy
policy.X’

Under these conditions, the commercial space left for the
unaffiliated and smaller 1SPs is sparse and ever shrinking.’® It took
tremendous courage to put the Term Sheet in the public record in violation
of the nondisclosure agreements that Time Warner had demanded,®
especialy inlight of thethreatsand actionsthat the dominant cable operators
have hurled at those who challenge their proprietary plans.t'

At one time or another these “conditions’ were written into a
contract with aservice provider or aconsumer service agreement or were
implemented in the network. In commentsat the Federal Communications
Commission, the High Tech Broadband Coalition noted “troubling evidence
of restrictions on broadband consumers access to content, applications
and devices.”™™ From the point of view of thetechnical design features of
the Internet that unleashed the dynamic forces of innovation, thefact that these
negotiationsmust takeplaceat al isthetruly chilling proposition.
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Thelargest ISP, AOL, capitul ated to the cable monopolists as part of
theeffort to untangleitsholdingswith AT& T, which was being acquired by
Comcast. After afive-year strugglefor carriage, AOL signed athree-year
contract for accesstolessthan one-half of Comcast’s™? linesunder remarkably
onerous conditions. '* AOL agreed to pay $38 at wholesalefor aservicethat
sellsfor $40inthecablebundle. It alowed Comcast to keep control of the
customer and to determinethefunctiondity available. It apparently agreedtoa
no—compete clausefor video. ASAOL put it, the deal turned the high-speed
Internet into the equivalent of apremium cable channel, likeHBO. Nothing
could befarther fromthe Internet asit was.

Why did AOL agree? It wasdesperatefor carriage. You cannot be
a narrowband company in a broadband world, and DSL just does not cut
it. The AOL-Comcast agreement punctuates a seven-year policy of
exclusion. Thedeal with Comcast only allowed AOL to negotiate with the
individual cablefranchisesfor carriage, but AOL never reached the specific
agreementsthat are necessary to actually deliver the serviceto consumers.
Ultimately AOL gave up on the approach.*#

Although telephone companies ostensibly have been required to
provide accessto their advanced tel ecommunications networks, they have
madelife miserablefor theindependent ISPs.'> A mgjor source of potential
discrimination lies in the architecture of the network. The technical
capabilities of the network controlled by the proprietor can be configured
and operated to disadvantage competitors.

| SPs have identified a range of ways the dominant telephone
companiesimpedetheir ability to interconnect in an efficient manner. The
proprietary network owner can seriously impair the ability of competitors
to deliver serviceby restricting their ability to interconnect efficiently and
deploy or utilize key technologiesthat dictate the quality of service. Forcing
independent 1SPs to connect to the proprietary network or operate in
inefficient or ineffectivewaysor giving affiliated | SPs preferential location
and interconnection can result in substantial discrimination. Similarly,
forcing competitive local exchange carriers (CLECs) to make digital to
anaog to digital conversions to implement Cross connects raises Costs.
The result isasharp increase in the cost of doing business or degradation
of the quality of service.

Refusing to peer with other | SPsand causing congestion by “ deliberately
overloadingtheir DSL connectionsby providing themwithinsufficient bandwidth
from the phone company’scentra officesto theInternet” 1 createsaroadblock



MARK N. COOPER 171

that forces | SPsto enter into expensive transport arrangementsfor traffic.''’
Refusing to guarantee quality of serviceto unaffiliated | SPsand imposition of
speed limits"® hasthe effect of restricting the productsthey can offer.'® The
network ownersthen add insult to injury by forcing | SPsto buy bundles of
redundant services,? preventing competitorsfrom cross connecting to one
another,* restricting calling scopesfor connection to | SPs,*?2 and refusing to
offer abasic servicearrangement or direct connection to the network.'® The
effect isto undermine competition and restrict service offerings.*

The most critical architectural decisions are to impose network
configurations that prevent competition for the core monopoly service,
voice.’® Thisbundling of competitive and noncompetitive services places
competitorsat adisadvantage.**® Ironically, Cox complainsthat it isbeing
discriminated against when incumbent tel ephone monopolistsbundlievoice
and data, while it pursued a similar exclusionary tactic with respect to the
bundling of video and data.**’ Independent ISPs have pointed out that
their ability to offer voiceisbeing frustrated by architectural decisionsthat
deny them the ability to offer the voice/data bundle.’?® Moreover,
incumbents are reserving the right to offer additional services, like video,
over lines for which independent ISPs are the Internet access service
provider.'?®

The price squeeze that AOL was subject to in its agreement with
Comcast was similar to that imposed by both the cable modem and DSL
network owners. The pricefor accessto the network isfar above costsand
leaves little margin for the unaffiliated 1SP.** The margins between the
wholesale price |SPs are forced to pay and the retail price affiliated | SPs
chargeareassmall as $1 on thetelephone network.*®! For cable networks,
themarginsareaslow as$5. In other words, independent | SPs are forced
to look at marginsin the single digits and never much above 20 percent.
Cable and tel egphone company marginsfor these servicesarewell in excess
of 40 percent.*

Consumerspay apricetoo. With costsfalling** and demandlaggingin
themidst of arecession, both cable operators and tel ephone compani esrai sed
prices. Cable companiesimposed asevereinterruption of service ontheir
customers, which, inahighly competitive market, would have been suicidal .***
In 2003, Comcast, the dominant high-speed modem service provider, raised
the price of stand-alone cable modem service by $10 to $15 per month. In
2003, someof the Bell companies offered discounts, but the cable companies
refused to respond to tel ephone company pricing moves. DSL serviceisnot
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competitive on price on amegabit basis. Since DSL cannot compete on a
quality-adjusted basis, the cable operatorsignoreit. Their advertisng harpson
their speed superiority. With the dominant technology insulated from cross-
technology competition and operating aclosed network, cable companieshave
strategically priced their digital services. Thisbecomesquite apparent to any
consumer who triesto buy the servicein themarketplace. If aconsumer adds
adigital tier, the chargewould be an additional $15 on average. If aconsumer
adds cable modem service, the consumer must pay $45 ($55to $60if basic
cableisnot taken). Moreover, if the consumer wantsto keep an unaffiliated
| SP, the chargeisan additiond $15. Theresulting priceistoo high and dampens
adoption.
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connectionsisinadequate. At least for thetimebeing, cableisclosed,
meaning that much of the value is, in effect, ceded to the platform
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[B]roadband access platforms are the anchor points for much of the
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& 1d. at 8-9.

By contrast, the telephone companies have just begun to establish a
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of years before they have extensive networks in place. This lack of
significant market share, however, isovershadowed by their monopoly
position in the provision of local telephony services

Id. at 8.

[IInany event, evenif it could be argued that the tel ephone companies
are not dominant in the market for broadband access services because
they only occupy a small share of the market, there are a number of
compelling reasons to suggest that measures of market share are not
overly helpful when assessing the dominance of telecommunications
carriersin the access market.

Id. at 9 (emphasisin original).

©1d. at 24.

©1d. at 12.
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feasible, there would still be anumber of service providersremaining
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broadcast carriers.
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facilities competing might alleviate the need for open access
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Id. at 1-2.
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8 Hausman et al., Residential Demand for Broadband, supra note 52, at 160-62.

® AT&T SBC, supra note 50.

8 AT& T Canada, Comments of AT& T Canada, supra note 50, at 15-16.

The dominant and vertically integrated position of cable broadcast
carriers requires a number of safeguards to protect against
anticompetitive behaviour. These carriers have considerable
advantages in the market, particularly with respect to their ability to
make use of their underlying network facilities for the delivery of
new services. To grant these carriers unconditional forbearancewould
provide them with the opportunity to leverage their existing networks
to the detriment of other potentia service providers. In particular,
unconditional forbearance of the broadband access services provided
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by cable broadcast carriers would create both the incentive and
opportunity for these carriers to lessen competition and choice in the
provision of broadband service that could be made available to the
end customer . . .

The telephone companies also have sources of market power that
warrant maintai ning saf eguards agai nst anticompetitive behaviour. For
example, telephone companies are still overwhelmingly dominant in
the local telephony market and, until this dominanceis diminished, it
would not be appropriate to forebear unconditionally from rate
regulation of broadband access services.

8 AOL, Open Access Comments, supra note 51, at 8.

8 Hayes, et al., Empirical Analysis, supra note 53, at 1.

8 See Bernstein, Broadband!, supra note 54, at 57.

Thus, the real game in standards is to reach critical mass for your
platform without giving up too much control. Thisrequiresacareful
balance between openness (to attract others to your platform) and
control over standards development (to ensure an advantaged value-
capture position). Of course, the lessons of Microsoft, Cisco, and
others are not lost on market participants, and these days no player
will willingly cede amajor standards-based advantage to acompetitor.
Therefore, in emerging sectors such asbroadband, creating astandards-
based edgewill likely require an ongoing structural advantage, whether
via regulatory discontinuities, incumbent status, or the ability to
influence customer behavior.

84 See Hausman et al., Residential Demand for Broadband, supra note 52, at 133.
Video streaming has received an immense amount of attention not
only becauseit might competedirectly with the cable TV product, but
also because it embodies the qualitative leap in functionality and
guantum jump in speed that broadband Internet provides.

Video streaming is foreclosed as athreat to Time Warner’s services.
By singling out current cable TV customers for an extremely high
floor price for independent ISP broadband Internet service, Time
Warner isleveraging its monopoly position in cableinto the broadband
Internet market.

Time Warner asserts complete control over video streaming by
controlling the economic terms on which Quality of Serviceisoffered.
Time Warner goes on to build a wall around the video market with
pricing policy that dissuades |SPs from competing for the Internet
business of cable TV customers. Time Warner buttresses that wall
with amarketing barrier and a service quality barrier that can further
dissuade |1 SPs from competing for TV customers.

Northnet, An Open Access Business Model, supra note 55, at 6-7.

B TimeWarner'sTerm Sheet and AT& T public statements about how it will negotiate

commercial access after itstechnical trial give a clear picture of the threat to dynamic
innovation on the Internet. The companies own access policies reveal the levers of
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market power and network control that stand to stifleinnovation on the Internet. Under
the imposed conditions, the commercial space available for unaffiliated and smaller
I SPs (where much innovation takes place) is sparse and ever shrinking.
8 The AT&T preferenceisillustrated as follows:
Radio GoGaGa [is] a music radio network that transmits over the
Internet [and] depends on word-of-mouth and bumper stickersto attract
users. . .. [Radio GoGaGa f]lounder Joe Pezzillo worries that the
competitive gap could widen as broadband brings new business
models.
He envisions AT& T making deals with major music labelsto deliver
its own Internet radio, with AT& T providing the fastest connections
to its partners and slower connections to sites like his. “Someone's
not going to wait for our pageto load when they can get acompetitor’s
page instantly,” Pezzillo said.
AT&T saysit has yet to formulate business models with partners, but
the software the company has designed for the Boulder trial —
demonstrated at its headquartersin Englewood, Colo[rado] last week
— clearly includes amenu that will allow customersto link directly to
its partners. Company officials acknowledge that AT& T's network
already has the ability to prioritize the flow of traffic just as Pezzillo
fears.
“We could turn the switches in a matter of days to be able to
accommodate that kind of environment,” said Patrick McGrew, an
AT&T manager working on the technical details of the Boulder trial.
Though the Boulder trial isfocused on technical issues alone, AT& T
will study theway customers navigate the system asit negotiateswith
| SPs seeking to use its network.
Goodman, supra note 156.
8 Thomas W. Hazlett & George Bittlingmayer, The Palitical Economy of Cable
“ Open Access, (AEI-Brookings Joint Center for Regulatory Studies, Working Paper
No. 01-06, 2001), available at http://www.aei.brookings.org/publications/working/
working_01_06.pdf., at 17 n.47 (quoting Jason Krause & Elizabeth Wasserman,
Switching Teams on Open Access?, THE INDUSTRY STANDARD, Jan. 24, 2000, available at
http://www.thestandard.com/article/display/1,1153,8903,00.html).
8 See Hausman et al., Residential Demand for Broadband, supra note 52, at 159.
[A] cable broadband provider will engage in conduit discrimination
if the gain from additional access revenues from broadband users
offsets the loss in content revenues from narrower distribution. . .
To capture the gains from such discrimination, the vertically integrated
cable provider must have a cable footprint in which to distribute its
broadband portal service, either through direct ownership or through
an arrangement to share the benefits of foreclosure with other cable
providers.
8 See Rubinfeld & Singer, Open Access, supra note 49, at 657.
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Hence, a cable broadband provider will engage in conduit
discrimination if the gain for additional access revenues from
broadband users offsets the loss in content revenues form narrower
distribution. What determines whether conduit discrimination will
be profitable? Simply put, if a cable broadband transport provider
that controls particular content only hasasmall fraction of the national
cable broadband transport market, then that provider would havelittle
incentive to discriminate against rival broadband transport providers
outside of its cable footprint. Theintuitionisstraightforward: out-of-
franchise conduit discrimination would inflict a loss on the cable
provider’s content division, while out-of-region cable providerswould
be the primary beneficiaries of harm done to non-cable competitors.

% Hausman et al., Residential Demand for Broadband, supra note 52, at 156
(footnote omitted). The ACA provides the calculation for cable operators:

Themajor MSOswill bethe clear winnersin thesetransactions. MSOs
granted exclusivedistribution rightswill have an opportunity to attract
DBS subscribers with exclusive programming, resulting in increased
subscriber revenues (a minimum of $40-$50 per subscriber) and
increased system values (at least $3,500-$5,000 per subscribe)....

Where do ACA membersfit into these transactions? Nowhere. ACA
members operate locally, not regionally or nationally. In situations
involving regional or national exclusive distribution rights, there is
little incentive to carve out exceptions for smaller cable systems. For
each small system subscriber lost under exclusivity, the vertically
integrated program provider will likely lose revenue between $0.10
and $0.75 per month, depending on the service. In contrast, for each
former DBS subscriber gained through regional or national exclusive
program offerings, the MSO with exclusive distribution rights will
gain al monthly revenue from that subscriber, plusincreased system
value. Ineconomic terms, an external cost of thisgain will bethe cost
to small cable companiesand consumers of reduced program diversity.

ACA, Comments, supra note 56, at 13-14.

% Hausman et al., Residential Demand for Broadband, supra note 52, at 156
(footnote omitted).

92 See Comments of the Competitive Broadband Coalition, I mplementation of the
Cable Television Consumer Protection & Competition Act of 1992, Cable ServicesBureau
Dkt. No. 01-290, at 10-11 (Dec. 3, 2001).

CTCN [CT Communications Network Inc.], a registered and
franchised cable operator, has been unable to purchase the affiliated
HITS transport service from AT& T Broadband, the nation’s largest
cable operator, despite repeated attempts to do so. . .. Based on its
own experience and conversations with other companies who have
experienced similar problems, CTCN believesthat AT& T isrefusing
to sell HITS to any company using DSL technology to deliver video
services over existing phone lines because such companies would
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directly compete with AT& T's entry into the local telephone market
using both its own cable systems and the cable plant of unaffiliated
cable operators. AT&T simply does not want any terrestrial based
competition by other broadband networks capable of providing
bundled video, voice and data services.

% Bernstein, Broadband!, supra note 54, at 12-14; Merrill Lynch, AOL TimeWarner,

supra note 54, at 33.

% See Hausman et al., Residential Demand for Broadband, supra note 52, at 149.
It is possible that at some point in the future new technologies will
emerge, or existing technologies will be refined, in such a way that
they will compete effectively with cable-based Internet services. . . .
[W]ithin therelevant two-year time horizon, neither DSL nor satellite-
based Internet service will be ableto offer close substitutes for cable-
based Internet service. Hence, neither will be able to provide the
price-disciplining constraint needed to protect consumer welfare.

% See Am. Onling, Inc., No. C-3989, at 12 (Fed. Trade Comm’'n Apr. 17, 2001),

available at http://www.ftc.gov/0s/2001/04/acltwdo.pdf.

% AOL has argued:

At every key link in the broadband distribution chain for video/voice/
data services, AT& T would possess the ability and the incentive to
limit consumer choice. Whether through its exclusive control of the
EPG or browser that serve as consumers' interface; itsintegration of
favored Microsoft operating systems in set-top boxes; its control of
the cable broadband pipe itself; its exclusive dealing with its own
proprietary cable ISPs; or the required use of its own “backbone”
long distance facilities; AT&T could block or choke off consumers’
ability to choose among the access, Internet services, and integrated
services of their choice. Eliminating customer choice will diminish
innovation, increase prices, and chill consumer demand, thereby
slowing the roll-out of integrated service.

AOL, Comments, Transfer of Control, supra note 51, at 11.

9 See Goldman Sachs, America Online/Time Warner, supra note 54, at 14, 17.
AOL TimeWarner isuniquely positioned against its competitorsfrom
both technology and media perspectives to make the interactive
opportunity areality. Thismultiplatform scaleisparticularly important
from a pricing perspective, since it will permit the new company to
offer more compelling and cost effective pricing bundles and options
than its competitors. Furthermore, AOL Time Warner will benefit
from awider global footprint than its competitors’ “. . .[W]e believe
the real value by consumers en masse will be not in the “broadband
connection” per se, but rather an attractively packaged, priced, and
easy-to-use service that will bundle broadband content as an integral
part of the service.

%8 AOL, Comments, Transfer of Control, supra note 51.
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Cable Rights, WasH. PosT, Feb. 15, 2002, at E1 (on the higher cost of addressing problems
ex post).
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adisproportionate share of the value and because they are bell weathersfor mass-market
users.”

102 Shapiro & Varian, INFORMATION RULES, supra note 44.
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given the high switching costs for consumers associated with changing broadband
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156, at 12. “AT& T Canada notes that narrowband access facilities are not an adequate
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105 Amended Complaint of the Dep't of Justice at 6, U.S. v. AT& T Corp., 2000 WL
1752108 (D.C. Cir. 2000) (No. 1:00CV01176), available at http://www.usdoj.gov/atr/
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16 AT& T Canada, Comments of AT& T Canada, supra note 50, at 12.

The cost of switching suppliers is another important factor which is
used to assess demand conditionsin the relevant market. In the case
of the broadband access market, the cost of switching suppliers could
besignificant, particularly if thereisaneed to adopt different technical
interfaces or to purchase new termina equipment for the home or
office. Given the fact that many of the technologies involved in the
provision of broadband access services are still in the early stages of
development, it is unlikely that we will see customer switching
seamlessly form one service provider to another in the near-term.

197 Northnet, An Open Access Business Model, supra note 55.

1% David Clark and Rosemary Blumenthal, Rethinking the Design of the Internet:
The End-to-End Argument vs. The Brave New Wor|d, TeLecom. PoLicy, August 10, 2000,
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199 While Earthlink pointed out that the “nondisclosure provisions have an adverse
impact on the ability of the market to operate freely and on the ability of government
agencies to evaluate the competitiveness of the market,” it was others who actually
released the agreement.

MW AT& T has sued and threatened to sue every local jurisdiction that required open
access and withheld investment in those areas. Time Warner pulled the plug on Disney
and threatened to extract full subscriber value from Disney for every customer it lost
when Disney offered to give satellite dishesto the public. AOL threatened to sue Prodigy
for the economic harm it caused AOL when Prodigy hacked into AOL'’sinstant messaging
service.

1 High Tech Broadband Coalition, Cable Modem Proceeding.
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